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< Lo «ll whon it nuy cuncern: - the city of- Baltimore, Maryhind, Figo 4o

Be it known that I, IIEKMAN 1OLLERITH, | illustrates a modified plan for applying or at-
" of New York, in thecounty of New York and | ranging the index-points on the eand. IFigs. 55
State of New York, bave. invented certain | 15, 16, and 17 are detail views illustrating -
_ 5.new and usefnl Iniprovements in the Art and | modifieations. of the circuit-controlling de-
7 System of Computing “Siatistiess and 1 do | vices. - i o
ferehy declave the followineto hon full, elear, | Similar letters of veference in the several
. - and exact deseription of the siwme, yeference | figures indieate the same parts, :
i e - DO L A the aerompanying drawings, Briefly stated, the method wnd apparatus
: 1o forming n pirt of 1his speeifieationy and to | as deseribed and shown in my prior appliea-
the figures aml letfors of poferenee marked | tions comprisé, first, a strip or web of paper
thercon. ’ ) : or other material careying eircuit-netunting
his itivenon.relites (o and vonstitittes an indexpoints, the jatter represaiting by their 65 .
Aniprovement, 1pon or madifieation of the | relative location and arrangements the vari-
15 1ethod, ' systen, and apparatus for ecompiling | ons statistical items pertaining to the indi-
~ statistiey forming the subjeet .of A prior ap- | vidual or thing, the recoids of a‘number of
plidition, No. 1E3.805, fileld . September 23, individuals heing located or arranged succes- .
1884, renewerd September N, 1888, Serinl No. | sively upon the same stvip or web; second, a 70
284,939, and the division of said application, templet or index for. properly” loeating the ‘
: 20 filed October 27, 1885, and numbered 181,104, several index-puints to form the record .of
: L renewed September $UTRRS, Revial No.284,038; | each individual; third, a revolving dvam and:
’ and. it consists in the several improved form | series of cirenit-breaking and elosing points, -
of mechanism, the additionof s novel sorting | the vecord-strip hiehig passed hetween said 75
device, and the introduetion and employment | points and droip in 4 manner to cause the in-
25 of A new sistem of sepavation and elassifien- dex-points to actuate the civeuit-controlling-

7 tion, whereby both the method and apparatus | devices: foarth, a sevies of electric cireuits
are simplified, enlarged, and improved, all as connecied to and coutrolled by the cireuit
hereinafier more fully deserihed and pointed | breaking and closing points, and, fifth, a se- 80"

. out. ' , - ' , ries of mechanical vegistering devices actu--
3o In theaccompann ying drawings, illustrating ated by electro-magnets included in circuits
;he improved apparatus and novel eombina- | controlled hy the cirenit making and break-
L ~ tions of parts for carrying my invention into ing points : . : : .
e prevelive, Figure 1 is a view in perspective of - Thevarions items or characteristics of each 85
g RN complete compiling outfit oy apparatus em- indivistual or thing having heen ‘registered. -
3§ bodying a press ot Grenit. controlling meeh- | upon-the’ strip or weh by index-points ar-
“ anism, _mwlmnioal counters, sorfing - hoxes, | ranged aceording to the predetermined plan’
_and switch-hoards, - the cirenit-wires Dbeing | marked on the templet, thestrip is passed be- .
omitted, ax they are varied in position acconl- | tween the eircuit breaking and closing points ge . e
*ing to the system adopted. Fig.Jisa trans- | and the drum,so that as each” index-point is. [
.40 ‘verse geetional.view throngh {he press or cir- | brought opposite or made-to register with its .
- cuit controlling apparatus, anit Fig. 3 a de- corresponding cirenit hreaking and closing
tail illnsteating one .of the contact-pins and | point. it will snergize” an electro-magnet to .-
mereury-cnps. tig. 4 is a View in perspec- | actuate.n counterora relay controllingthe cir- 95
. tive,and ¥ig. h a gitle elevation, of the device enit of ‘a counter. . B3y, thix means each item
‘45 for actuating the indieator or Jid of the sort-.| or combination of two or more items occur-
‘ing-boxes.  Figs. 6§ to 12 inelusive, are dia- | ring in the vecordof the several individuals
grammatic views illistrating neveral of the |‘or' things is successively registereéd on the

. ‘ ' ,'éirﬂui@m"mng'ements and conthinations which | counting:machines, . o . 100
may be employed in carrying out the inven- I stated in wy said prior applications that

50 tion- . kig. 13 representsa form of record-card | separate cards or tablets might be employed
] . . ‘prepared with :fpecm\.referenoe to the system | in liewof the continuous web or stripand a
! . -1 of registration in use In the health office fur | reciprocating plate or press in placa of the
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drum and eontact-points for closing the cir+
cuits, and my present invention involves this
modification of my prior system and the
changes in the form and construetion of the
5 apparatus neecessary to carry the same into
operation, logether with other improvements
resulting from practical use of.the said sys-
tem and apparatus,
~ 7 in the first place I have substituted foi the
16 continuous web or strip of my prior applica-
‘ tion a separate strip, card, or tablet, A,upon
or within which the index-points are formed,’
as by punching holes 1 in said eardl, and in-
o Stead o using w-separate -templet or div-foi-
“15 locating the several index-points T prefer {o
stamp or impress upon the cards, ag by print-
ing,the places or velative positions in which
‘the index-point for each item is to he located.
The ¢ard is, for convenience only, divided by
_.--20 linesinto spaces, each space heing numbered,
o lettered, or otherwise designated by marks or
print3d matter to indicate the place where a
hole is to be punched in récovding the several
items’ pertaining .to the individual. Tn this
25 way each card when properly -punched be-
comes a permanent record of the individual
(whoge name and number in the, hooks or.
other matters can,if desired, be written on
the face or back of the card) and can- be filed
30 away as such, or theseveral records soformerd
can. be classified and distributed, as herein-
after described. Moreoter, the record-card
thus formed can be prepared ;at any time or
place and by unskilled! operatives, as edch’
35 record is complete in itself and. bears no
._gpecial. relation to any other record except.
in so faras the relative locations and positions
of the eorresponding marks are cohcerned, it
being necessary thatthe corresponding indexx
4o points of all the cards should oceupy the same
relative positions to all the others, which con-
dition is insured by printing all the cards be-
Jdonging 70 the series from the same or dupli-
cate plates. The sletection and correction of
45 errors can also bé move veadily accomplished
with separate cards than with a eontinuous
‘wtrip; especially when the latter”is not pro-
vided with marks or nunbers for indicating:
‘the index-points relating to each individual,
" -go and the manipalation of the records isgreatly
. facilitated, there being less liability of mak-
ing a false record by the failure of the index-
points to register with the proper circuit-con-
trolling pins or devices.
55 TFor the sole purpose of giving a practical
" illustration of the working of iy improved
system I have shown in Fig. 13 a fac-simile of
one of -a series of eards especially adapted and
used in effeeting the compilations neeessary
Go to the production of mortality and other tables
-for the city of Baltimore in the year 1850, said
cards having been prepared with reference to |
the several items contained in the reports
filed in the health office and embracing time
65 (month) of death, sex, civil eondition, race,
* " age, oceupation, birth-place, residence, {ward,)”

N s :

398,781

corded in one of the spaces 3, marked ; to 12,

to indieate the twelve monthsof the year; the

sex-in one of the spaces 4, marked M F, des- 7¢
dgnating male and female; civil condition in
space by maiked S, (single;). M, (married,) W,
(widowed,) and D, (divoreed;) race'in spice
6, marked W, (white,) C, (colored;) and I, (in-
cluding Indians and other races, if, desired;)

age in one or more of the'spaces 7, 8, and 9;°
the fipst, 7, numbered {1 to 9, indicating the.
tens of age: the second, 8, marked 0 to 9, the
units of age, and the third, 9, marked 1 to 12,
the number. of months, nsed  priveipatlysfov.Eo
“recording (host Tess "than ove year of age., -
Oceupations are recorded it spages 10 ov 11,7
arranged opposite the list “of occupations,
the preferred or most usual being each as-
signed one of the spaces 11, all others in the
list being recorded in two of thespaces 10,
the latter arranged in parallel lines and’
marked with eapital and small letters of the
alphabet, go.that it it i3 desired to inclnde
oceupations not on the list the record can be

made hy punching f hole inenoh-seriesat Cov gl
tain designated letters. The hivth-place is .

recorded in two series.of spaces, 12.and 13,
the former designated, vespectively,.native
and foreign, and the Iafter the several States
of the United Stafes and principal foreign
countries, so that if the individual was born
in this country the rvecord would he made by
locating one indextpoint in the space mavked ”
“[Tnited States,” and another in. the space as-

signed to the particular State,and in the same

way if born“in & foreign eountry an index-

3

85

10¢

point.awvould..be..placed. in the space.mavked. . o

“Foreign,” and anotherin the s
to the particular country,
The ward inihie city of which the individual
was. a resident is recorded in one of the spaces
14, marked T 10 20, there heing this numnber,
of wards in the ¢ity of Ballimore.
The *“ecauses of death,” being very numer- 11¢
ous, are recorded according {o a prearranged .
code in one or more of the spaces 13, a list of/
the principal causesheing printed on the card,”
each assigned fo a single space, while other
cauges, togetlier with the classes ana’ sub-
classes, are rvecorded in one’or more of the
other spaces properly marked.
A blank space, 16, is left on

nee assigned

10¢

iy 1 the. face of the
card; wherein the number of thecertificate or
other matter may bo written. .As this card
‘and the computation based-upon the data
given ave sufficient to afforda_clear clucida-
tion of my improved system, I shall restriet
the fuither deseription of my invention to an,
explanation of its use'm connection with the
compilation of statistical itéms, such as indi- ’
cated by said eard, wishing it to he distinetly
anderstood, however, that my inventionisnot .-
limited in its use or application tosneh asys- -
tem, but may be applied in effecting compi- 13
latiohsof any desived seri¢s or system of items -
representing chm'aotgl'igtios of perspns, sub-
jaots, or objects; e

and cause of death, . The tim¢ of death is re-

i

The “index-points,

" 50 ‘cullc.d,'by Wwhiel the
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varions items are recoiaeu  upon, the cards,
mustbesuch as will, when brought into proper

sition relativeto & series of cirenit-control-
ling devices or mechanism connected thereto,

serve to actuate the latter, and thus effect or §

roduce  electrical changes or vaviations in

“ the cireuits to work the relays or counters,
and for varjous reasons.1 prefer (but do not
limit myself, as other equivalent. means may

/o be adonted) to make the eavds of ‘paper or
gimilar poor condueting substance, In which
the index-points are formed by punching or

otherwise removing & portion of the card at -

the points or spaces assigned to thie several

‘15 items. _
The card strip or tablet provided with. the
index-points arranged according to the pre-
. determined order or system I shall hereinaf-
ter-designate the “pooord-eard,” and - by the
20 term “index-points” T wean any device, con-
trivance, ot Structure employed for recording
" the separate items and capable of acting ai-
© veetly or indirectly ipon the various cirenit-

" . controlling devices.

25 It is.obvious that & record-cawd of the kind
described ean be employed to advantage in a
system such as described in my prior appli-
cation. and in connection with apparatus
such as shown; but 1 prefer-a machine.oper-

30 ating similarly totheoneherein shown, where-

in therecord-card is supported between plates

" or platens, one oY Yoth being made movn\]le
~and carrying cirenit-nctuating devices, 50 that
as the plate or plates are reciprocated the cir-
35 cuit-actuating devicesappropriatedto and reg-
igtering with the several spaceson the card will
be operated through the -instrumentality of
the index-poinis present on the card to closé
or otherwise vary the conditions of the sev-

40 eral cireuits. o :
Referring to.the example illustrated in the
‘qmwings,Figs. 1,2,and 8, B designates a sla-
© ‘tionary bed-plate of non-condueting mate-
rinl—such as hard rubber—provided with a

45 Berles of holesor receptacles, b, corresponding

in number and location with the spaces
marked on the:record-eard. A wire or the
stem of.a binding-post, U/, projects within each
receptacle b,and the latter is partially filled

iso' with mercury. This Ted-plate I in the ex-

ample given, being stationary, affords a con-
venient support for the stops or gages b3, of

~ which two (one might do) are preferably lo-
cated at the rear edge and one at one end,

.g5 preferably at.the left side, said gages serving

1o position: the card when placed upon the
plate B, so.that thespaces shall stand opposite
the corresponding receptacles in the ‘plate.
Above the plate B is. arranged a movaple

6o platen, C,carryinga series of yielding pins, ¢,
: co_rresponﬂing in number. dnd arrangement
with the spaces on'the card and the holes in

" the lowér plate, 3. Theplaten C heing recip-
* rocated toward the plate B, such of the pinsc
65 as register with perforations in the card will

- pass thmmr\\ and into the mercury, while the

other pins, striking 1% s unperforated portion
of the card, will be ro_racted; and in order that
the movements of the platen C may be prop-
erly made, T have mouited it-upon parallel 70
Tinks b® b4, pivotally secured at their opposite.

extremities to an up "ght, 1%, . The lower pair

of these links, U3, should, in order to effect as -
littlelateral movement of theplatenas possible

“when approaching the eavd, he ro arranged as 75

to stand parallel,or nearly o, with the face of -
the plate B when the platen,C is at the lower
end of its stroke, and the npper pair of links,
b, may constitute a part of a U-shaped bar
or fraune, the rear end "or ends of raid bar 80 -
gerving to carry counter-weights bs, while &
handle, b7, or other convenient form of oper-
ating device.is applied to the bar for recipro-:’
cating the platen C. In .addition toor as & '
aubstituie forthe counter-weights %, a spring, 85
B8, may he attached for - reciprocating the
platen. The two plates ¢ ¢, forming the
platen C, are perforated for the reception of
the pins r, and the latter-are each furnished
with a collar or shoulder, ¢, and a-spring, ¢, 90
interposed hetween gaid shoulder andthe up-
per plate to hold the pins down with their .
points projecting eyond the face of. the
platen, According totho arrangement shown,
the.sgyeral pins ¢ are designed to be placed 95 -
in cleotrical connection with a ground or to
the same pole of 4 hattery, andl this ean con-
veniently be doneby making the plates of the
platen and the frame of the machine of con- -

ducting material, and then connecting the 100"

frame to the battery ov ground. as is well un-
derstood. - . :

Ar-will he obvious to those skilled in the
“art, Sher and equivalent forms of contactaor

circnit-varying devices can readily be substi- 105"

tuted for those herein shown without depart-
ing from the spirit of my invention; and al-
though 1 prefer, for vavious good and suffi-
cient reasons, the arrangement. shown, hav-
ing found the same to be well adapted for 11o
‘oprrying my invention into practical use, :
1 do not wish to be anderstood as restriet- '
ing myself to said arrangement of cireuit- -
varying devices; nor is it essential that the -
ping co-‘operating. with the earda should 115"
{hemselves be part of the cirenit or operate '
directly to vary the curvent, for; a8 is ohvious, " "’
the same arrangement of pingcan be made to -
operate through intermediate ‘mechanism to. " "
actuate cirenit-controlling devices independ- 120
ent of and removed from the plate B—for
example, as shown in Fig, 13; nor is it in-
any way essential that the movement.ghould-
be confined to the platen G, for if the'plate B
be reciprocated the same actions wonld be 125
produced. o :
Having now Aescribed the several improve-
ments in the forn of record-card and the ap-
paratus used in connection therewith foref-'. . -
fecting the desired electrical changes in the 130
circuits-as compared with the 'cqrrg,spondm{; ’
parts of the system ghown in my prior. apphi- -
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cation, I will proceed to explain the iniprove-
ments apperiaining to the method and LA
tem, C C .
Where the statistical ‘ffems are Compira-
tively few and the individual records are pre-
pared with special referonee thereto and ae-
cording to a definite and preavranged plan,

a system of computation hased upon the con-

tinuous-record principle may be used to ad-
valitage; hut whete the individoal records em-

‘brace a great variety of characteristic and

compilations are 1o be made from time to
time covering different beriods and embrac-
ing a wide range of statistical matter, ds in

the preparation of healthand mon ality {ables,

the continuons record.s ripis not well adapted
for the purpose, as it does ot afford § he means
forconveniently elussifyving nidl reclassifying

the individaal records,

In owder to adapt ny prior system. and
method to the particular elass of work indi-
cated, to ealarge the capacity as well as to
improve the working of ihe svstem, aud to
adapt it for use in effecting in 2 more conven-
ient and practical manner the compilations
of items of any desived deseription. and eov-

- ering any given period embraced. in the rec-

30

ord, I have substituted the separaie records
for the eontinuous record-strip and have in-

troduced a system of division and classifica-.

. tion of said eards in connection with or as

35

or separated into (wo or more general ‘elasses,

supplemental to the systemn of compilations

and registration shown in my prio# applica-
tions. According toilis partof my invention,
the separate record-cards, having been pre-
pared, as hercinbefore deseribed, are divided

- aecording (o the principal items entering into

40

w
wn

60

65

‘general divisions,

the proposed computations, Thus, ag applied

to the systemillustrated, the whole number of |

cards (each card representing a complete ree-
ord of an individual or JAhing) or the record-
cards for any designated period may be di-
vided or separated into groups; according to'
months, sex, eivil coudition, race, age, &c.
Each group will thus contuin all the records
pertaining to orembracing a particular statis-
tical item, and by counting the eards the nu-
merical value of that item can Le readily as-
certained. ' ' '

Having thus separated the record-cardsinto.

and, if desirved, subdivided
each group on the same plan.) any additional
series of statistical items can. be compiled
either by the farther division or subdivision
of the record-cards or by passing all the cards
or certain groups only through the electrical

apparatus. As an example, §uppose one hun-

dred record-cards to be used. These are di-
vided according to sex, and it is found there
are sixty males and forty fethales. It now-be-
comes desirable to ascertain their civil condi-
tion, and to do thisthe cardsare run:through
the apparatus, one at a time, first the males
and then thefemales. By observing the reg-

_ istering apparatus of counting the cards if

separated into sub-classes it is found that of

-1

the fiest group of cards (males)'twenty indi-
cate “nmrriqd,’_’,v twenty “single,” ten “ -

vorced,” and te+ TYwidowed,” of the second. 7o -

group, (females,y twenty married.” ten “sin-
gle,™ five “divorced,” and five * widowed,”

“Ihus of the one hundred persons there were.

married twenty males plus twenty, females,

equals forty; single, twenty males plus ten 75 L

females, equals thirty; 'divoreed, ten males
plusfive females, equals fifteen; widowed, ten
males plus five females, equals fifteen, In

.this way any desired number or character of

statistienl items ean be compiled the same a8 8o

by the prior system,

As will be readily understood, the nunper

and diversity of statistical items that can be
compiled in this way is almost. unlimited, ag

each item or combination of two or more- §5

items ocenring in the various individual rec-
ords can be made the basis of a new statisti-
cal compilation, :

;As will be readily understood, it is of the

utmost importance in effecting the division go-

and subdivision of the reeord -'eards into
groupsthat the operation should be conducted
with the greatest care to avoid misplacing a
single card, for if one card is misplaced it may,
unlessdiscovered,render incorrect all the com-
putations based upon such division,

In order to facilitate the division of the

95

cards. into groups and to insure acenracy in -

their distribution, I have devised a system
whereby each record-card is madae to- indicate
the group or division to which, ander the pre-
determined plan of distribution, it properly
belongs, ) :
The divisionsor groups into which the cards
are to be distributed are determined by some
feature characteristic of the individual, and -
each record-card contains index-points corre-
sponding to all the characteristics of the in-
dividual represented thereby; .hence the in-
dex-points of each eard furnish an infallible
guide for determining the praper division to
which it belongs. If now for each index-point

100

105

or series of index-points rapresenting one of
the designated divisions there is provided & ,

eircuit, electro-magnet, and indieator, the lat-
ter arranged 1o point out or designate the
group to which each card'belongs, and the
cards ave then passed successively through an
apparatus such- as hereinbefore deseriberd
for controlling the eirenits Ly theindex-points
of the eards, each eard will, accordingly as it
belongs to one or another of the divisions,
actuate the indieator, and thus determine the

1873

‘120’

place or location in which the eards of that .

group aze to bo placed. ~ «

A convenient form and arrangenient of dis-
tributing devicessuitableforea rrying said sys-
tem'info practice is illustrated in the figures, -

The apparatus ' which T term he “sorting-
box” is composed of two 6r more Doxes or

-series of howws, R, arranged, for convenience,.

side by side in the form of a cub net, the up- -

 Per end of each Lox being open,while one side

i8 made movable to permit aceess to be had to.”

1250

1.30‘
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" the mterior. Each box is furnished with an

. jndicating device, R’, controlled by an elec-
_tro-magnet, R? the arrangement being sueh
that whenever the electro-magnetis energized

¢ the indicator will be displayed.. It is obvi-
* gus thatany suitable electric indieator'might

; ‘he employed for this purpose; but, as I prefer

0 use in connection with the visible .indi-

cator & mgchanical,;cut-oft ordeviee control-
10 ling the entrance or passage leading to the

box, I have constructed the indicator in the,

form of a lid or cover, 7, pivotally mounted in

. supports »’ near one side of the open-end of

‘the box, #o that when the lid » is elevated to

15 indicate. the location it will at the same time

-jncover the’ receptacle in which the card is

to be Aeposited. The lidris secured to a rod,

1%, carrying at one end an arm,2%,whose outer

extremity co-operates with'a eatch, 4, to hold

20 the lid down,while a.spring, 7%, is arranged to

press constantly in & direction to cause the

- elevation of the lid. The cateh 1 of the lid

~ forms or is connected to the armature of an
- electro-magnet, R% :

- e5 The operation of the devices 88 thus ar-

ranged is as follows: The lid », having been
closed down upon the moath of the box, is
. held in that position and against the pressure
. "of the spring by the catch™ 7 engaging the

.36 end of arm 1% If now the electro-magnet is
energized, as when a card bearing index:

oints corresponding to the division assigned

to thisbox is placed inthe cireuit-controlling

. apparatus, it will withdraw the catch from en-
35 gagement with arm 1% thereby. releasing theé
lid and permitting the latter to be elevated
by the spring. A suituble stop, 14, is provided

“ for limiting the upward movement. of thelid,

- go that when released it will be héld in a ver-
40 tieal position. The lid, being thus elevated,
. -gerves not only to indicate the location of the
 proper receptacle, but at the same time to un-

© . goverit. After the card has been deposited.

 %he lid is closed preparatory to the next op-

- 45 eration. The electro-magnets and catch are

mounted npon theside of the cabinet near the

upper edge and’ protected from injury by &

© strip or covering, 7%, a8 in Fig. 1, wherein two

., series of ten boxes each are shown combined

§o.to form a single eabinet, the "end boxes, 7y,
" not being included as paxt of the series.

In using this: device & box is assigned 'to

onch- of the divisions or subdivisions into

- which the cards are to be geparated, and the

55 eléctroemagnet controlling the indicator-lid i8
~% connected in s cireuit corresponding to and
_ actuated by the index point or points charae-

. teristic of that particular division. Each card

" when placed in position.and acted upon by

.60 the pins in the movable platen of the circuit~
- controlling apparatus (if the mechanism here-

inbefore describied be employed) operates to
close a-eivenit in which is included the elec-
- tectpagnet R? appropriated to the particular

- 6 division to whichthe card belongs,/ The elec-.

"~ tro-magnet, being thus energized, attracts its
atmature and; reléases the ind%pamr,‘whieh

latter rigses to designate the box into which

that card is to be deposited. When onecard.

has been thus disposed of, the indicator is re-
turned and the process is repeated as to the

of the cards not belong to either of the dea-
ignated divisions, the fact would be at once
shown by its failure to actuate any one of the
indicators and it wonld be laid aside. As be-
fore suggested, it is not necessary to this op-
eration that the indicators should constitute
the 1ids or any part of the boxes proper; but
I prefer to construet the indicator in theform

of a lid, as shown, for the- reason that by so:

doing all liability of the card being placed in
the wrong box is avoided, 88 only one recep-
tacle is uncovered at any-time, and that one
i not alone rendered accessible, but its loca-

pext and each succeeding. card.’ Should any -

8o
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tion is designated, When deemed advisable,

mechanical counters may be included in the
circuits containing electro-magnets 77, for in-

dicating the number of cards depositedin the

boxes. 'This system of dividing or separating
the eards into groups, while not limited in its

apy “eation, is more especially designed for

use'in connection with and as & part of asys-
tem for gimultaneously registering statistical
items, as set forth in my prior applications,
and for an illustration of such use reference
may be made to Fig. 1, wherein the several

90
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mechanical and: electrical appliances &re

ghown-arranged for operation. .
. The oircuit-conirolling apparatus P, or, a8

'1 shall designate it hereinafter, the * press,” i3

supported upon & table, P/, to the edge of

which and in front of the press is attached a.

100

receptacle, P3, for cards that have been tested -

in the press and found not to belong to any

of the divisions of the sorting-Dox R, which

latter, for convenience, is located to the right

of and within easy reach of the.operator Bit-

ting in front of the press. The circuit-wires

leading from the cups in the bed-plate of the

press are geparately . connected to binding-
posts on the switeh-board P2 .The series of

105.

110’

counters P4 are ‘in‘like manner connected to

binding-posts_ P, and the electro-magnets of
the sorting-boxes are each connected toone of
the binding-posts on & board, P

1t is understood, of course, that a battery.

or seriés of batteries and cirenit-connections
competent to effect the desired hetion of the
governl electricalappliances mustbe provided,
and ‘it is equally apparent, that with the in-

120

¢ormation derived from the description here-:

inbefore given any one - skilled in the art,
would.be enabled without invention to sup- -

ply the necessary connections and complete

125 i 

the cireuits, and it is for this reason I bave .-’

up tq the present omitted all mention of spe-

“eifie circuit-connections, as the latter, though

necessary, are subordinate- and: jmmaterial

elements, which can be changed and modified

130

at~will without departing from the invention. .

"1t is not practicable within the proper lim-
its of this specification to {Hustrate the great-
variety of cireuit - connections OF pyste_rfns. ‘
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~shown in my prior applieation.
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“be employed.

which may be adopted lor carrying my in-
vention into practice, nordo I deem it neces-
sary to do more than illustrate a few of the

preferred forths typical of improvements

which I have made in this part of the system.
For counting or distributing the eards ac-
cording to single items or index-points, a se-
ries of direct cireuits may be used to connect
the circuit-controlling deviees and electro-
magnets of the counting and "distributing
mechaniszms, and the latter may be connected
either separately or in series. o
For counting or distributing according to
combinations of two or morc items or index-
poiuts, -arrangements of civenits similar to
those deseribed in my prior application may
I prefer, however, when count-
ing vr distributing by two or morve index-
points to employ relays in some of the circuits
controlled by the index-points, said relays op-
‘erating to eontrol other circuits, which latter
are also controlled ‘either by relays similarly
arranged or by eircuits including the cireuit-
controlling devices upon which. the index-
points operate, as by so doing I avoid the ne-
cessity for delicate adjustments of resistances
incident to some of the eivcuit arrangements
Tor the putr-
pose of illustrating this portion of my inven-
tion I have shown in Figs. 6,7,8, and 0 a sec-
tion: of the ecircwit-controlling device (using
the press form by way of example only) em-
bracing six: pointers or pins and mercury-con-
tacts corresponding to the six selected items
representing sex, (nnle and female,) raee,
(white and colored,) and nativity, (native and

" foreign.)” A seventh pin (marked G) is also

40

45

ghown, which pin islocated in the press at the
end of the platen opposite the gage or stop.
I'his pin. G is independent of the other series
of ping, and is ineluded in cireuit with all of
them, serving to econneét each cirenit with its
battery or the ground..endl of the line, so that
until said pin G engages the vpposite contact
in the bed-plate no current will How through
anyof the circuitscontrolled by the otherpins.

- All the pins being grounded through this pin

,‘SO

‘60
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G, and the latter being located: as deseribed,:

it follows that until the card has heen.prop-

erty located: the eleetrieal devices eannol be

set in action, for if-a portion of the card is
interposed between this piv and its contact
the pin will be held baek by the Card, thus
holding open the eiveuits. By this means I
suspend the action of the eiveaif-controlling
deviees 'when a card is improperly inser’ed
and prevent erroneous counts being made,
sueh as would otherwise inevitably take place
ghould the press be operated Defore the cavd
was properly located and while its index-
points- registered with any of the series of
points or pins other than those assigned to

the specific items, - This pin G may also be-

utilized to prevent sparking at the other con-

tacts by simply increasing -the interval be-

fween its point and -the opposite contact, as
Ly shortening the pin or; reducing the level

T
“.

i
§

. cuit with contaets of ne® (femaloyand m¥ (col-4

305,781

of the meveury in the cup below that inother
eups, so that, the card-being properly loeated;:
the several civenits will e fully closed throngh.
the ping before the pin G closes the ground.
By this means the oxidation or burning of
the electrodes whiell takes place whenthe cir-;

70

cuit is broken and closed js eoufined: to the - -

pin G and its opposite contact,

different ways of sysiems. for counting. com-:

A RPN +-
In Iigs. 6,7,8, and 9 ¥ have illustrated four -

binations of the following six items, ¥iz: sex,” .

(inale apd female,) racc, (white and colorerl;) .
and nativity, (native and foreign,) said items
being combined ageonding tosix combinations
whieh are selected as typical and very gen--
erally followed in statistical work., "The six,
combinations referred to, each of whieh rep-.-
resents a “statistical item,” so called, are,
first, native white males; second, native wlrite

80

8 5‘»

females; third, foreign white males; fonrth,

foreign white. females; fifth, colored males .
and, sixth, colored females.

Referving to Fig. 6, the letters m’ ni; &e.,
designate the electro-magnets of ovdinary re-
lays, the coils of ahich are included in cii- |
cuits, as indicated by dofted lires, with the
six cups on-one sile and with the hattery and -
cup of the pin G on the other. M’, M3 M,
M4, A1, and MO reprpsent a series of magnets,
some or all of which belong to-the counting
mechanism or sorting-boxes, or to both. " The
coils of each of these magnets aré connceted

95

in cirenit with a battery or battevies on the roo

one side and on the other with a contact ¢on-
trolled- by one or move of the series ol relay-
magnets,the ¢ireuits being indicated by full..
lines. - Upon-tracing the cireuits indicated
hy dotted lines and: full lines, and which {
shiall, for convenience; term the “primary "
and “sceondary” cireuits, vespectively, it

105

will he observed that the primary cireuit, in--

cluding relay.an’y is controlled by the pointer

or pin marked. €white,” w? by “colored,” 110"
a? by “native,” mt by “foveign,” m® m? m®: .

by “made,” and m® ' by “female.”  The
secondary eivenit, in which, ave ineluded the
| actuating-magnets of* the ‘counting or dis-

tributing deviees, are arranged as-follows:
M/, representing native white males, is in.civ<
cuit with the contact of relays m® (male,) m? -
(native,) and'm% (white) M representing na-

tive white females, is in civeuit with the con-

tacts m®, (female;) ind, (native,)and »’,(white.).
M3, vepresenting foreign white males, isin cir-

cuit with contacts of af, (male,) m?, (foreign,),
and. ', {white.) MY rvepresenting foreign
white females, is in eircuit with contacts of
mé, (female,) ey (foreign,) and w/, (white.)
M2, representing colored males, is in eircuit
with coutacts of n (male). and w2, (colored,)
and M¢, vepresenting colored females, isin eir-

ored.) It will be observed that each second:|
ary cireuit ineludes thie contacts of at least two
relays, and that the current from the battery
cannot flow. throngh any one:of the coils M/,
&e.. until the eirenit has been closed through -

11§
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said relays, and as the elosing of the relay-
contacts is governed by the seriey of pins co-
‘operating with the index-points on the cards

it follows thatthe secondary cireuils canonly

‘be closed to operate the counting or distrib-
uting devices by the concurrent action’ of the
two or more index-points representing the
given item. "This system is based 1ipon the
ase of Lwo independent series of civenits—pri-
mary and secondary—oné governed by the in-
dex-points for conirolling the relaysand the
other governed by the relay-contacts to con-
trol the operation of thedistributing or count-

ing devices, each of said series of circuits be-.

ing provided with & separate generator or
generatois of electricity, so that a battery of
low electro-motive force may be employed for
the primary circnits,which merely operate the
relays, while a stronger battery may be em-
ployed in the gecondary eiveuit, where the

_most work is to be done.

" is illustrated in Fig. 7, wherein,

-, 35

A modification of thesystem just Aescribed
ipatead of

using three relays each for males and females,

“only one is used. Relays mm® (males) and

m® m' (females) are dispensed with. The cir-

“edits of the ol)el'utirs_g-magnets,,M’ M3 ME,

- each of the latter representing & statistical

3¢

33

-

item of which the index-point “male” forms
ont ingredient,arve connected to a branch eir-
euiv of which the eontact-points of relay’ ni®
(inale) form part, while the magnets M? M M?,
representing items ineluding the index-point
“ female,” ave connected in a branch of which
the contact-points of relay m®-(female) form
a part. In this case the relays m', m2, m%
and m? are in-eirenit with one terminal of the
series of magnets M’, &e., and ‘the velays m™*
2 with, the other terminal.. v

“ In Fig. 8 is llustrated a gystem by which
the same results may be effected with but

“two relays and an inereased nuwmber of bat-
“teries, :

45

~§°

55

Tnn thig example cup of pin Native” is con-
snected to the relay-magnet ', and the eup of

in ¢ Foreign” to relav-magnet a%, the oppo-
. 0} £ o Rt Y )

site terminals of both relay-magnets being |

connected, throngh hattery n® with the eup of

pin G,sothat when theeivenitis closed through,

‘pin G and points “Native or ¢ Foreign,” one

thestatistical ifems represented by the operat-

. or the other relay 2’1 will he energized., As

‘ing magnets M, &e., esteh cont Ring as one ele-

ment the index-point_ for representing mle
or femalg, a separate Dattery is employed for
ench, - The battery o is coynected on the one

side (o the cup opposite pin marked « Male,”

- and on the other 10 each of the magnets M’
M3 MP, representing - native white, foreign

60

white, and colored males, respeetively. The
battery o' is connected on the one side to the

cup.opposite point ma pked * Female,” and on’

the other to the series of magnets M2 M M°
Phe opposite termimalsof magnets M M® (col-
_ored malesand.colored females) are connected
to the ¢up opposite pin marked “(olored,”
these of the magnets N3 M! (foreign white

.

numbered 2, 4,

males and females) to the contact-points of

velay 1%, (foreign,)

) and those of magnets M’
M2 (native white m+28 and females) to the’

o

contact-points of re..y n’, (native.) - The con- -

tact-points of both relays n’ n? ave connected

tothe cup opposite pin marked “White.*. To -

illustrate the operation of this systemlet usas-

sume that the index sointson the record-card

represent-the three items «Native,” “White,”
and “Male.,” This card having heen placed in
position and the platén of the press recipro-
cated, the pins marked “ Native,” “ White,”

«)ale,” and-G only will b® projected into the.

75
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mereury-cips, thereby closing the eirenifs at - :

those. points. The current from hattery n®
will flow through pins G and, “Native” and the

relay n' enevgizing the latter and closing the-

contact-point. - The current from hattery-o

85

will be conducted through pins * Male” and,

«\White” and the magnet M, thereby operating
the counter or distributing device represent-
ing theitem “Native white male.” Should the
index-points .represent the items-*Colored”

96"'

and.“Female” the corrgspondhml'y’nmrked '

points would close the circuit from battery o’

.through magnet M° the cireuits through all
the other operating-magnets remaining open.. -
-95

"The same results can be produced hy theuse
of a single battery, as illustrated in Fig. O

For convenience: of illustration merely the.

relative arrangement of the operating-inag-

nets M’ M¢ has been changed, the magnets . S

numbered ], 3, an d 5, representing items hav-

1,00""'

ing & common index-point, (wale,) being 8-

sopiated together
and 6 (female) in another.
One terminal of all the operating - magnet
coils ia joined to & common eonduetor at-
tiched to one pole 'of & battery,p, the oppo-
gite pole wheieof

in .one group, and.those.

10§

is connected to the piu G.

The other terminal of each magmet-coil MIME

is connected to the contact of -one of a geries

1 of relays, ¢’ b the _opposite contacts being: 1
connected as follows: p’ and p* to the contaet
“of-a velay, p7, whose opposite contact commu-

ricates with pin marked © Male,” p® to'the pin
marked “Male,” p* and 9° to the contact of &
relay; 9%, whose opposite contact conimuni-
cates with pin .marked ¥ Female,” and p* to
the pin marked © TFemale.”

3y

It will thus-be -

geen that when the indey-poi nt “Male” oceurs”

the ¢ircuit will be closed -to the contacts of
relays pf and p°. The relny p* serves mevely

129

to extablish communication with contacts of -

velays p’ and p3, so that even though relay »o
is operated eommunication with' thé battery. .

will not be established, this latter operation

Dbeing performed by one of the relays p’ p* P>
the ‘index-poinf_“Female »

In like manner

12§ -

closegscircu its extending torelays pland pf tite

>

latter in turn closing cireuit to relayvs p* P

which, together with 5, control communiea-
tion with battery through nagnets M M,

136

and M¢, vespectively. . It therefore follows that -
to operate. any one of the magnets M’ M* the
circuit must be closed at twoor more points, - -

/

| according to the number of',iult‘lex-povints‘.i-ep- e
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vesenting the given statisticalitém. ‘Thus for
combinabions of -two items—such as “Colored
and male” or “Colored and female”—the pin
“(loloved” would serve to close the circuit at
one pointaid the relay pPor patanother. For
combinations of three items—as “Native,”
“Whire,” anid “Male¥—the pin “Male” closes
cirenit atone point, relay p? (white) at another,
and relay o (uativé) ata thind, I the record
shows native, white,and female, velay P in:
stead of p/,will close. Tt will be noticed that
in this system hut twoof the pins—those corve-
sponding to ‘male and female—act directly
upon the cireuits through the operating-mag-
nets M/ M*% hence the otherindex points orpins
areemployed foreffecting the necessary act ion
of the relays, 'Todo thisand at the sametime
make use of the same battery p, the folloywing
arrangement may be employed: One end of
each relay-coil is conneefed to the battery on
the same side as the magnets M’ M while the
~ opposite ends of the coils of retays p7 and )8

(these relays representing the item “White”

* forming part of the item represented by mag-

25
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nets M’ M3-M? M) are connected to the cup of
point marked “White,” the coils of relays p*
and p® (vepresenting the item “(gloved,” eom-
mon'to magnets M? MY to cap of point marked.
“(‘plored,” the coils of relays p” and p! (vepre-
senting the item “Native,” common to magnets
M’ and M?) to cup of point marked “ Native,”™
and the coils of relays p? and )@ (represent-
ing the item “Yoreign,” common to magnels
M3 M) to the cup of pin marked “Foreign.”

Two modifications of the single-hattery 8ys-
tem as arranged for counting , items vepre-
senfed by twoindex-points are shown in-Iigs.
10.and 11, o : .

In my priov application T have shown an
arrangement of cireuits for counting itgms
represented by two hoes whetein but a single
battery wasemployed; hutfhe Tethod theréin
represented required a very nice adjustment
of battery-carrent, resistance of magnets, and
cireuits, &c.; hence I prefer the arrangement
shown in Fig. 11, wherein X Y Z represent
the index-points of one series, and.e 57 2 those
of another series.” The points X Y Z ave each
connected to three operating-magnets, the op-

contacts of three relays,a’ y* 2/, and through
the latter to the battery, which is {n commau-
nication with pin G of the platen. Each point
a7y z is connected to one of the relay-coils x’
y’ 2’ and to the hattery. -

From an inspection of the drawings it will
be seen that the points X Y Z deterinine the
group, and the points 2y 2, acting through

- the relays,the ﬁarticular}magneﬁ‘h the group.

6o

6

Thus when the cireuit is closed at X the first
three magnets, X @, X y,and X g, will be con-
neeted to one pole of the battery, and. as the
circuit, is made through one of the points z,
, and z it will operate: its relay and. connect
that one of the three magnets corresponding

- to the point to.the other pole of the battery.

~In Fig. 12 is shown another arrangement

posite ferminals of whichare commecvted to the |_again and sorted intotwoor

for effecting ecombinations of two items. The .
letters X Y Z V¥ represent four index-points
of the card, and G the ground or return cir-
cuit. . XY, X Z, XW,YZ Y W, and ZW
designate ‘the operating-magnets represent-
ing the six combined items. One point, X,
is connected to the three magnets X Y, X Z,
and X\, another, Y, to two of the magnets,
7 7 and Y W, and & third, 7, to one magnet, .
7 W. The fourth point, W, is .connected to
a velay, W/, the third, Z, to a rélay, 4’,.-and
the second, Y, to a velay, Yo x .
Upon inspecting the drawings it will be
seen that each operating-magnet will be put
in civeuit with-the battery whenever the cir-
euit is closed througl two points represent-.
ing the individual items of the combination,
and that for each combination one point will
close the operating-ci reuit and the other are-
lay-civeunit. o
It is proper to remark that when using this
system of cireuits with a single hattery it is
necessary to properly proportion- and adjust
the resistance of the working and yelay eir-

70
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cuits to preventthe yelay-cireaits from being

short-cirenited to such an extent as will per-

mit the separation of the relay-contacts when

the working-éiveuit is closed.

In the preeeding deseription I have, for con-
venience, illustrated the invention as applieil
‘toopen-cireuit systemns and the common forms
of relays; but my invention is not restricted
thereto, as it can readily e, adapted to a
closed-civeuit system,(see example llustrated .
in Figs. 16 and 17,) or one i which part of -
the circuits are normally closed ind partopen.

The operation of the magnets M’ MEof the
systems degevibed may helong to either the
counting or sorting
each, and if it is desired to sort the.cards into
groups according to the items mentioned any
other items or series of items may st the same
time be computed and registered on the count-
ing . apparatus, the ‘operating-magnets being
connected by the same or a different system,
the circunité whereof are eontrolled by index-
points on the cards. fhus the cards can be
passed through onece  and sorted into two.or
more,_groups, and each group passed through.
ain. more divisiong-—
as, for example, ny passing the eards through
and sorting them into White” and “Col-
ored "—thenpassing each group through and
sorting them into «Native” and “Foreign,”

95

Io0e

105 -
wpparatus, or partly to.-

110

II

giving four piles—“Native white,” “ Foreign

white,” “Native colored,” and ¢ Eoreign col- i)
ored” Each pile can, if désired, be again
gubdivided into ©Male” and “Jemale,” and

125 7

while any of the divisions are being made {he

.

geparate items oceuring in each division or
the totals of all the divisions may be com-

puted and registered on the counting -ma-.

chines. In making these divisions of the
cards—say info “Native white”,
white,” and “Colered"—two gorting-Hoxes
may be connecsed, as shown in TFig. 14, tho:
magnet N''W of one being connectéd in eire

v -
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ovilwith pins “Native” and “YWhite,” and the
other, ' W, with pins “Foreign,” and “White.”
1f the csrds are now run through, the boxes
will sort the cards into “Native white” and

- wForeign white,” “Colored” beingleftover and

placed in receptacle in-front of the machine,
as no sorting-box wonld inthis case open when
card having index-point “ Cploredv”_m_zs in-
gerted in the apparatus.  .©
IWith a view merely of illustrating typical
modifications, snch as hereinbefore referred
to, I have added Figs. 14 to 17, inclusive, -
Fig. 14 illusbrates a form of record card or

strip wherein, instead of puinehing a holefor-
each item oceuring in. the record of an indi--
vigual or unit, the entiregeries of items isrep-

" pesented by pierforations and the designated

{temns by wafers, stripy, or other form of im-
pe(’[i':'iimif-, I, which engage nnd px:event the
passage of the points corresponding to the
jteins s designated. ' o

Fig. 15 ilustrates. the applieation of eir-’
cultictosing contact independent of and gep-

~ grated froui the points. -In this ‘example the

25

" point ping 4

pins e ave not included in the eircuits, their
piacé heing occupied by supplemental contact-
mounfed on light springs and
connectad together eleetrically as through a

_metallic bed-plate, 1. The pins { ave arranged

30

to co-operate each wilh one of

a series of in-
sulated contacts; ¢!, The civeuit is* closed
through the contacts ¢ J whenever the pin ¢.
eorresponding thereto enters a perforation in-

" the card or strip and by engaging the pin ¢

35

presses it down or in contact with 7.
Fig. 16'illustrates an arvangement such as
is adapted to either an open or a closed cir-

' euit systent. "The pins ¢ -are insulated from

. 40

L4

45

50 “0f interceptors,

esch other, as by mounting them in plates Il

&, of non-eonducting material, and -each pin
ia corected with ‘a circuit-wire. The con®
dueting - collars ¢ rest normally in contact
with a metalic plate, 7, also connected ineir-
cuit, so that the several cireunits are closed
through the series of pins and the plate.. If
the cloged-cireuit system is to be employed, »
card or record-stri ip -af ‘the character indi-
cated in Fig. My be used—that is to say,
one in whicli the items are recorded by mgans’
AWhen the pins arve brought
into contact witli the record-strip, those eir-

“cuits corresponding. to.the designated items

55

will be.broken as their-pins ¢ ‘ave forced back
and tho collars withdrawn fyom contact with
plate 7, while all the other remaining cireuits
tomain closed. ‘f'he same device may, when

“desired, beunad in open. circuit and in con-
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neetion with record-cards perforated to rep-
resant designated items by the simple addi-

tion of apin; G, co-operating with acontact, g,

in the lower-plate, B. Saidpin, being slightly
shorter than pins ¢, will; after the latter have
been seted upon by. tiie record card or strip
to seb thé circuits, clese the circuit between
‘plate j and the ground or return wire con-
nected fo the opposite contact or terminal’g.
- ¥ig. 17 illustrates another application of

.

the closed-cirenit system as’ adapted for. use -

in connection with the perforated record-. .

strips, the contacts being removed from but
actuated by the pins ¢. . In'this instance the

‘plate B is furnished with a conducting-plate,

k!, against which contacts & are held in elas-
tic contact by means of springs. Plate k' is.

_connected to the ground ‘or return wire, and

each contact & to one of the series Of eircuit-

‘wires. The record card or strip being inter-

70

posed between the points ¢ and plates &’ and. :
the press operated, those’points which regis-

ter with and pass through the perforationsin
the record-card will press the corresponding

80‘A

‘aontacts L.away from the plate &/, thereby .

opening the cireuits ineluding said eontaets,

whilé all the other cireuits remain cloged.’

In using a closed-circuit system in connec-
tion with - the reveral circuit arrangements
shown involving the employment of relays, iti
is necessary that the’contacts ‘of the relays’
should be reversed, as indicatéd in Fig, 17—
thait is to say, where in the open cireuit the
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contactof the relay is closed by the passage .

‘of & current through the coilof therelay and

held open by a spring or gravityin the cloged
system it wonld be held open by the passage .

of the current through the coil of the relay

95

and-closed by the spring or weight when the -

broken, as is well understood.” i P
' Having thus deseribed my invention, what I
claim as new fg—- . ' R
1. The improvement in the art of compiling
statistics, which consists in first -preparing a

cireuit throngh the coil of the relay was

100

series of separate record-cards, éach card rep- -

resenting an individual or’ subject; second, .

applying to each card at’predetermined inter-

ios ‘

vals cireuit-controlling index-points arranged; -

according to a, fixed plan of distribution, to

represent each item or characteristic of the -

‘individual orsubject, and, third, applyingsaid

geparate record-cards successively to cireunit-

controlling deviees acted upon by the index-

FI0

points to designate each statistical item rep-". .

resented by one.or more of said index-points,
substantially as deseribed.

2. Asan improvement in 'the,éi;t of compil-A
ing statistical matters by the aid of mechan-

115

ical or eléctrical appliances, the hereinbefore- |

deseribed method of preparing a#nd manipu-
lating the citeunit-controlling record, ;which
consists in forming a separate record-card for
each individdal or thing by applying to said
card at predetermined placesindex-points rep-

‘120

resenting all the characteriatic items pertin-:

ing to tnat individual or thing and stibse-
quently ‘subdividir~ the series of meparate

125

record-cards into  roups-and submitting the -

cards in each group or division to the action
of the circuit-controlling devices, substan-

‘tially as and for-the purpose set forth.

.. 3, The improvei. .nt in the art of compiling

gtatistical matters, consisting in first forming

130

a separate recotd-card for each individuna] or -
thing by applying to said card o series of in- ..

dex-peints, each bearing a fixed relation to all
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the others and to a standard, separating: the
record-cards into different groups or series,
and finally applying the record-eards of the
series successively to a geries of eireunit-con-

5 .trolling devices corresponding in polative po-
sition to the predetermined series of index-
points represeiifing the several ifems forming
partof the stufistical matters to he eomputed,.
- substantinlly as deseribed, .
1o 4 Thehercinbefore-deseribed improvement:
in the art of compiling. stafisties, &e., which
consists in flrst forming a permanent record
of ench individunl or thing hy applying a se-
riesof cirenit-controlling index-points upon a

15 separate eavd pr tablet, each point veeupying
a fixed relationito all the others and to a stand-
.ard, and subsequently separating the series of
record-cards into groups or'divisions and by
-means of electrieal appliances eo-operating
20 with the index-points countinig the sevies of
_statistieal ilems vepresented by any given
point or series of two or mare voints, substan-.
tinlly as dpsevibed. 2 ;
_ 5. 'The Improvement in thie
-25 statistical matters, asheveinbefore deseribed,.
‘consisting in first locating a series of separate
points or spaces upon & series of cawds, each
point or space having a fixed relation to all

" the others; secondly,apportioning the spaces

‘" go orpoints among the severalitemsenteringinto

- the computation and giving to each item one
ormoreof the spacesor points as its represent-
ative; thirdly, forming upon each card the

- complete recory of one individual or subject
33 by applying in the representative space or
spaces a, circuit-controlling index point or
points for each one of the servies of items
which relate ta the particular individual ov
subject, and, finaily, applying all the records
.40 thus formed separately and siecessively to

the circuit-controlling apparatus operated by’

the index-points to designate any one ormore

of the items represented thereby, substan-
tially as described. L

6. Asanimprovement in theart of compiling

statisties, the hiereinbefore-deseribed method

for facilitating the elassification of individual

records and simplifying the process of com-

putation, which consists in first assigning to

so each item entering into the proposed series

‘ of computationgoneormore designated paints

. or spaces; secondly, forming a complete rec-

- ord of each individual or subjeet upon & sin-.

gle eard by applying a circuil-controlling in-

‘55 dex point or points to each spaee appropri-

ated to or'indicative of cach separate item in

the given series which pertaing to the indi-

vidual or subject, and, finally, feeding - said

] cards suceessively to an apparatus opevated

" 6o Dy the index-poiits on each card to designate

the particular division to which it belongs,

and depositing each eard in a place or recep-

tacle eorresponding to the divisionthus indis

cated, substantially as deseribed,

65 7. 'The hereinbefore - deseribed fmproved

- yystem for compiling statigiical matters, con-

.. -plstiug, essentially, in the combination, with

45

artof compiling |

‘ling-index:points, an ‘indicator controlled by

with said cireuit-controlling devices, substan:

306,781

a series of civeuits and operating electro-mag-
nets and a series of pins eontrolling said cir-
cuits, of & seriosof separate record-cards, each
card bearing cireuit-controlling index-points
indicative of items characteristic of an indi- .
vidual or subjeet :
8. The ¢ombination, to form a systein for
compiling Sstatisticnl matiers, as heveinbefore
deseribed, of a series of separate camds, each

75

“eard hearing a serien of index-points repre-

senting the items or characterixtics of one in-
dividuail. or subjeet, an apparatus provided .
with a sericy of civénit-controlling devices 8o
corresponding and. co-operating with thein-
dex-points on the cards, a- system of electro-

magnetseonnected to said civeuit-contro}ling

devices, and a.series of operating electro-mag-
nets forming part of said system, substan-
tially a3 deseribed. ' ,

9. In a system siell as deseribéd, the eom-
bination, witl the separate record-cards bear-
ing inflex-paints represeniing items or char-
acterisfiés ot thé individual or unit, as der go
seribed, of A serier of ‘pins.eo-operating with
Eaid index-points, aseries of circuits controlled
by the pins and index-points, and “operating-
magnets coutrolled by saild cirenity; substan-
tially as descvibed. ' o

10, -The combination, to form asystem such
as hereinbefove described, of a-sevies of sepa-’
ratd vecord-cards, each representing an indi-
vidmil or ynit provided with’ eircuit-control-
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an electro-magnét, a circuit-controlling device = -
co:operating with theindex-points on the card, .
and eireunit-connections, such as indicated,
connecting the electro-magnet of the indicator _
To5:
tially as described : , :
11. The combination, in a system such as
deseribed, and with a eirenit-controlling ap-
paratus, & system of eireunits counected there-
tey, and a series of record-cards having index-
points, of a series of sovting-boxes and indiea-
tors therafor included in the system of eircuits
econtrollei by the index-points on the eards,
substantially as deseribed. - ' .
12, The combination, to form a system such
as described, of a'circuit-controlling apparas
tus, a systent of circuits conneeted theveto, a
series of record-cards provided with index-
points co-operating with said cireunit-control--
ling apparatus, a series of electro-magpets in-
cluded in said systemy of civeuits, indicators

170
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-eontrolled by said eleetro-magnets, and a se-

ries of sorting-boxes corresponding with the
indieators, substantially as deseribed.’ " .

13. Tn a system such as described, the com-.125.
bination, with a record card or strip, eireuit-.
controlling devices, and a system of circuits
connected thereto, of operating-magnets con-~
trolled by said cireuits, and a series of boxes
provided with lids controlled by said operat-
ing-magnets, substantially as described

« 14 In a system such as described, the com-
bination, with separate record-cards, of eircuit-
controlling devices co-operating with index-

130




806,781 ' et

points on the omﬂs a system of circuits, one
. or motre hoxesory 'ooepmcleq for cards, amova-
Dble lid or section controlling the entrance'to
each box or receptacle, and actuatmfr devices
5 for the movable lid or section, said deviees

Dbeing controlled by the index-points on the

1'0001'(1 eards to designate the proper veecpta-
cle for each card, antﬂntmll) a9 deseribed.
15, The omnhinn'tion to form asystem such

10 ‘as deseribed, of a series of record-cards hav-

15 a series of hoxesorrece ptm‘l("* corresponding -

ing index- 'mmh cirenit-controlling devices
opemted b_) said index-points, a series of cir-
cuits conneefed tosaid eirenit-controlling de-
v 1oe=mndmoludmtropm ating electro-magnets,

to the groap into which the eards are to he
divided, and indieating and diveeéting deviees
aefnah-(l by said operating-magneds, xulwhm-
tially as deseribed.

20 16, In a system such as mn«'nhwl, and in

combination with a record eard or strip pro-
vitled with index- pmnl.su\)wo entingitems, a
cireuit-controlling apparatus prov ided with a
opdmf(\‘mn’rnot Im cach index-point of the

(25 series, and a series of operating eleetro-mag-

_nets for actuating independent counting and

indieating devices, a.system of eireuits inter-

mediate the circuit-controlling devices and
operating-magnets, said system embracing a

o series of relay-circuits controlled hy one or
3 ) A

more of the eonfacts in the eircuit-controlling
apparatug,.and a series of direet cirenits, in-
cluding the contacts of the relays and gov-
erned bv ‘oné or more contacts of the cirenit-

35 eontrolhrlg‘ apparatus, substantially ‘as de-

- seribed.

17. 'Thé ‘combination, to form’a system such
“an descriled, of the wcord -eards bedrmg in-
dex-points, & circuit-controlling contaet for

40 _each index-point in the series, operating-mag-

“nets, and o system of cu(-um %ul)stﬂntm“\
anch ‘as deseribed, embracing & series of- cir-
.enits ineluding the coils of relav%;md eertain
. designated cireunit-controlling contacts, and

45 another series of cireuits emhraemu' one or

more designated cireuit-controlling “contacts

and. the contactx of one or more 1'ebw%, said-

operating-magnet heing controlled hy at least
fwo pdn'n of  contaety; substantially ‘as de-

5o serii .f-d :A

I8, Tw g sysiem suen .'w described, the com-
“bination, w ith the perforated record- cmdq and
a system. nf eiréuity eonvrolled ﬂmre-hv of &

bed-plate and platen hetween winien the eards
are suceessively fed, a series of yielding pins
mounted upon the plﬂten, and a correspond-
ing series of méreury-cups in the ‘bed-plate,
qulm’mntmlly as described,

19. In a system snch as deseribed, the com-
bnumon, with the record-cards prov fded with
the series of index-points, a hed-plate pro-
vided with a series of contacts forming the
terminaly of a system of eircuits, such as de-

seribed, and a. recipricating platen earrying
a series of contaed points or pins corvespond-

“ing in number and areangement with the in-

dex-points on the eards, of a gage or gages for

6o
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locating the cards, and a pin eonneeted to the -

-ground or return eirenif and located at or

near the edge of the card fto prevent the clos-
ing of the civeuits until the eard has Deen
properiy placed, substantially as deseribed.:
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20, In a'system soeh as deser ibed, the com-- .

bmatum mth the record-cards, tho electric

ally-controlled series of contact-ponts carried
by the platen,.and the insulated series of con-
taetsin the hed-plate, of a series of conductory
each-connected atone end to a contact in the
bed-plate corresponding.in position to one of
the index-points and at-the other end to a

contact common fo all of said- éireuits, said-
common contaet o1 gronnd-co- -operating with

# contact-point in tho platen, and thus clos-
ing any or all of the ('n'('mt.s uhqmntmlh'as
(lewl ihed.
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21, In a system for mmpllmg statistieal . .

nmtrew as her einbefore described, the com-

‘bination of a series of rec()rd-cards bearing ,

cireuit-controlling index-points, a cirenit-con-

‘trolling apparatuq for eo-operating with said

9°

cards, a switch-hoard . to which the ecireait-

wires ol’ snid apparatus are connected, a'series
of mechanical counters and opemrmg-mnfr-
nets thergfor, and a series of sorting-boxes
provided with indicators and operating-mag-

95

nets” therofor and a. aystem of cirenits and

connections, suhetannnllyaq herein deséribed,
for connecting the several devices for effect-

both eounting and sotting, the cards, aswell as
the items recorded thereon by index-points,
qul\nmnhn lly-as and for the purpose set forth.
IIERMAN HOLLERITH.
CWitnesses:
JouN R. FLOYD, |
EDWARD N. HiLL.

Ang the operatlon of eountmg and sorting, or-
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